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Tools and Machines 


What would your life be like without tools and machines? 
You use tools and machines every day. Tools and 
machines help you do work. Computers are machines 
that help you store information. Cars are machines that 
help you move from place to place. Washing machines 
help you clean your clothes. These kinds of machines have 
many moving parts. Machines with many moving parts 
are complex. Complex machines are made up of many 
simple machines. There are six types of simple machines. 
They are pulleys, inclined planes, wedges, screws, levers, 


and wheels. It's time to find out about pulleys. Get readu 


to learn how a little pull can go a long way! 









Pulleys help you play and 
work outside. 















Lift and Lower 





A pulley is a type of wheel that has raised edges. The 
wheel has a groove in the middle. À rope or cable runs in 
the groove. Either the rope or the wheel is attached to an 
object that needs to be moved. Pulleys help you lift and 
lower loads that might be too heavy to move on your own. 
Pulleys also help you raise or lower an object by changing 


the direction of a force. 












Raise it Up 





There are two types of pulleys. Fixed pulleys are the 

first type. A fixed pulley is attached to a surface that 
sits above or on the side of the load that is moved. The 
wheel on this pulley turns. But the whole pulley does not 
move. Flagpoles, window blinds, and clotheslines use 


fixed pulleys. 





A fixed pulley is connected to 
a hook, a wall, or another 
N fixed surface. 











A well has a pulley for raising a 
bucket of water. 








Fixed pulleys change the direction of force you create 
when you pull on the rope. You pull down on the rope. 
But the object on the other end of the rope is raised. | 
A fixed pulley makes it easier to lift something above 1 


| 
your head. 


GETTING WATER I 
A well uses a fixed pulley. Letting the rope out lets the bucket dip into the water. |] 
Pulling on the other end brings the bucket back up. | 





Have you ever raised a flag on a flagpole? You 
probably used a pulley! The wheel sits at the top of the 
pole. À rope runs between the grooves and is attached to 


the flag. You raise the flag when you pull down on the 


rope. It would be much harder to climb a ladder and pull 


the flag up to the top of the pole! 











This man uses a pulley to raise 
the flag. 








A crane uses a movable pulley to lift 
its load. 
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Lifted with the Load 





Movable pulleys are another kind of pulley. The wheel is 
attached to the load being lifted or lowered. This means 
the pulley is moved along with the object. Movable 
pulleys add to the distance an object needs to move. 
But, they decrease the effort you need to raise or 


lower the object. Cranes use movable pulleys at 


construction sites. 






















Experimenting with a movable pulley 
will help you see how the pulley 
works up close. | 


O 


Movable pulleys are good if you want to lift a heavy 
load that is beneath you up to your level. Imagine you are 


a worker who is helping build a house. You need to raise 





glass, wood, and metal to the second floor. Would it be 


easier to move these materials with a pulley or to lift them 


straight up with a rope? 





















More Than One Machine 





Sometimes people use a movable pulley and a fixed pulley 





together. This is called a compound pulley or a pulley 
system. You might find a compound pulley in a garage. 


Take a peek at the ceiling che next time you are in one. 





ELEVATOR RIDE 

Have you heard of a block and tackle? This is a pulley system usually made up of 
cable and one or more pulleys that are attached to blocks. A block and tackle with 
enough pulleys can lift several thousand pounds! Elevators use these pulley systems. 
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Sailboats use pulley systems to raise 
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A man uses a compound pulley to 
raise his bike to the ceiling. 
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Some people hang their bikes from their garage 
ceilings. Yet how do they get the bikes up there? 


A person could use a compound pulley to move the 


bike. Three fixed pulleys attached to the ceiling help lift 


the bike. Two movable pulleys attached to the bike cut 


down on the effort needed to lift it. 













Pulleys Everywhere 


Now you know about pulleys. These simple machines are 
everywhere! They are in your garage and at construction 
sites. Pulleys help you hang clothes and keep flags flying 
high. They make it easier to lift and lower many different 


objects. How will you use pulleys today? 
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GLOSSARY 


n-PL If something Is 
complex, it has a lot of parts. A computer is a 
complex machine. 


Ce e A ZRM A -pound): If something 
Is compound, it is made of two different parts. 
A compound pulley is made of movable and 
fixed pulleys. 


urt): Effort is the amount of force 
that must be used to do work. It takes less effort 
to lift something with a pulley than to lift it without 
a pulley. 


OO V): A groove is a long, narrow 
cut in something. A wheel on a pulley has a groove 
In It. 


(WURK): Work is applying a force, such 
as pulling or pushing, to move an object. Pulleys 
help you do work. 
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